Selection and analysis of superoxide dismutase mutants of Neurospora.
A survey of 12 genetically distinct, heat-sensitive mutants of Neurospora revealed three (un-1, un-3, and un-17) that are specifically deficient in the superoxide dismutase (SOD) isozymes SOD-2 (mitochondrial), SOD-3 (mitochondrial), SOD-4 (exocellular), respectively. Genetic analysis of the three mutants indicates that the enzyme deficiencies are probably the cause of the heat-sensitive phenotype. The phenotypes of the mutants are (1) no growth at the normally optimal temperature 35 degrees C and comparatively inferior growth at 15-30 degrees C; (2) inferior resistance to the oxidants paraquat or oxygen; (3) female sterility; and (4) inferior conidial viability and longevity. Paraquat or O2 inhibition is alleviated respectively by desferrioxamine-Mn (a SOD mimic) and tocopherol. Diverse antioxidants, including tocopherol, are therapeutic for the heat-sensitive and female-sterile phenotypes, and for inferior growth of wild type at stressfully high temperatures. The results support previous theories that heat stress is a form of oxyradical/oxidant stress and that antioxidant enzymes such as SOD are essential for normal growth, development, and longevity. Since the three genes may encode the three enzymes and are not closely linked to either one another or the family of antioxidant-enzyme regulatory genes Age-1, the latter apparently trans-regulate their expression.